We establish some new Lyapunov-type inequalities for one-dimensional p -Laplacian systems with antiperiodic boundary conditions. The lower bounds of eigenvalues are presented.
Introduction
The Lyapunov inequality and numerous its generalizations prove to be useful tools in the oscillation theory, disconjugacy, eigenvalue problems, and numerous other applications in the theories of differential and difference equations. A classical result of Lyapunov [12] states that if u(t) is a nontrivial solution of the differential system
where r(t) is a continuous and nonnegative function defined in [a, b] 
and the constant 4 cannot be replaced by a larger number. Since the appearance of Lyapunov's fundamental paper, various proofs and generalizations or improvements appeared in the literature. For the authors who contributed to the Lyapunov-type inequalities, we refer the reader to [1, 3-11, 14-16, 20-23] and the references therein, especially to the survey papers [1, 3, 22] . In recent years, the Lyapunov inequality has been extended in different directions. Thus, in 2004, Pinasco [18] generalized the classical Lyapunov inequality to the semilinear differential equation
(1.1)
The Lyapunov inequality for system (1.1) was obtained in the form
where p > 1, 1/p + 1/q = 1, and r 2 C ([a, b] , (0, +1)). 
and deduced the following Lyapunov-type inequality:
Despite the existence of extensive literature on the Lyapunov-type inequalities for various classes of differential equations, it is not much done for the linear Hamiltonian systems.
In 2006, Napoli and Pinasco [13] investigated the problem of finding the Lyapunov-type inequality for the following quasilinear systems:
( 1.2) with the Dirichlet boundary conditions
where r 1 , r 2 are real-valued positive continuous functions for all x 2 R, the exponents satisfy the inequalities 1 < p 1 , p 2 < 1, and the positive parameters ↵ 1 , ↵ 2 satisfy the equality
They deduced the following Lyapunov-type inequality:
More recently, by using the method applied by Napoli and Pinasco [13] , Cakmak and Tiryaki [2] generalized the Lyapunov-type inequality (1.3) to the following more general quasilinear systems: 
